) as m -► oo , provided that the sums z\llZmP'(J) 0 ^ ' < n) converge sufficiently rapidly. Our results improve over previous results in that these series may converge conditionally, and we give sharper estimates of the o(l) terms in (A).
Introduction
We consider the Poincare difference equation Under these assumptions it is natural to ask whether (1) has solutions yx, yi, "• ,yn which behave asymptotically in some sense like the solutions xr(m) = X1? (1 < r < n) of the constant coefficient equation
x(n + m) + axx(n + m -1) H-(-a"x(m) -0.
\f XX,X2, ... ,Xn have distinct moduli, then Poincare's theorem [5] asserts that every nontrivial solution of (1) exhibits the asymptotic behavior .. y(m+\) . hm -±---^ = Xr m-oo y (m) for some r in {1,2,..., n) and Perron's theorem [4] asserts that (1) has solutions yi,y2,... ,yn such that
The conclusions of Poincare's and Perron's theorems are weak, since (3) does not imply that yr(m) -X™ becomes small (i.e., o(Xrn)) as m-»oo. (We will use O and o in the usual way to indicate asymptotic behavior as m -» oo .) To obtain this conclusion it is necessary to replace (2) with a stronger condition. For example, the following theorem is due to Evgrafov [2] . Theorem 1. Suppose that the zeros Xx, X2, ... , Xn of q(X) are distinct and oo El^(m)l<00' l<k<n.
Then (1) has solutions yx,... ,yn such that
The following theorem of Gelfond and Kubenskaya [3] provides an estimate of the o(l) term in (4). Coffman [1] has shown that (5) can be weakened to
m-oo P(m) l<i<n\\Xi+x\J Theorems 1 and 2 do not apply if any of the series X)m=o^'(w) (1 -' -n) converge conditionally. Moreover, even if these series converge absolutely, the estimate of the order of convergence in (6) may be too conservative, as our examples in §3 will illustrate.
The following theorem is our main result. which is related to Coffman's condition (7).
Proof of Theorem 3
We will prove Theorem 3 by means of a series of lemmas. For convenience we rewrite (1) We can now complete the proof of Theorem 1. Lemmas 2 and 3 and (22) imply that ^ maps 38 into itself. If ux and u2 are in 38, then Lemma 3 implies that Wrui-J-ru2\\<jr,(M)\\ux-u2\. Because of (28), we can choose M so large that £(M) < 1/7; then the mapping defined by (22) is a contraction mapping of 38 and its fixed point vr satisfies (19) for m > M. Therefore, yr as defined by (21) In the following examples we consider the difference equation 
